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Novel Analysis of Biomolecular Reactions
by Optical Technologies and Microfabrication

Moeto NAGAT™ and Yusuke NAKASONE™

To understand the molecular mechanisms of biological functions, analyzing reactions of biomolecules
is essential. Transient grating (TG) spectroscopy is a unique technique that enables the time-resolved
detection of molecular reactions. However, the conventional TG method had limitations in two aspects:
one was its restriction to detecting reaction systems driven by light, and another was its low spatial
resolution, which prevented observation of reactions in confined spaces such as within cells. Therefore,
in this study, we aimed to establish two novel techniques: the liquid-feeding TG method (which operates
without light excitation) and the microscopic TG method (which enhances spatial resolution). These
were developed through the integration of optical and microfabrication technologies to introduce
innovative analytical methods for biological molecule reactions. The liquid-feeding TG method creates
a grating using devices containing pneumatic valves or slip chips, and the reaction induced by the mixing
of two solutions can be observed in the time domain. The microscopic TG method improves the spatial
resolution of TG by employing objective lenses to analyze reactions of biological molecules within
minute spaces like cells. This collaborative research has successfully developed essential technologies
for these devices. We will further improve the measurement systems to evolve them into highly adaptable

and versatile techniques.
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